A continuous anaerobic fluorimetric assay for ferrochelatase by monitoring porphyrin disappearance.
A continuous spectrofluorimetric assay for determining ferrochelatase activity has been developed using the physiological substrates ferrous iron and protoporphyrin IX under strictly anaerobic conditions. In contrast to heme, the product of the ferrochelatase-catalyzed reaction, protoporphyrin IX is fluorescent, and therefore the progress of the reaction can be monitored by following the decrease in protoporphyrin fluorescence intensity (with excitation and emission wavelengths at 505 and 635 nm, respectively). This continuous fluorimetric assay detects activities as low as 0.01 nmol porphyrin consumed min(-1), representing an increase in sensitivity of up to two orders of magnitude over the currently used, discontinuous assays. The determination of the steady-state kinetic parameters of ferrochelatase yielded K(m)(PPIX)=1.4+/-0.2 microM, K(m)(Fe(2+))=1.9+/-0.3 microM, and k(cat)=4.0+/-0.3 min(-1). In addition to its applicability for acquisition of kinetic data to characterize ferrochelatase and recombinant variants, this new method should permit detection of low concentrations of ferrochelatase in biological samples.